Molecular parameters and physical state of neutral glycosphingolipids and gangliosides in monolayers at different temperatures.
The effect of temperature on the behaviour of four different gangliosides (GM3, GM1, GD1a and GT1b), sulphatide, ceramide (Cer) and three neutral glycosphingolipids (GalCer, Gg3Cer, Gg4Cer) was investigated in monolayers at the air-NaCl (145 mM) interface. GM1, GD1a and GT1b are liquid-expanded in the range of temperatures studied (5-65 degrees C). GM3, sulphatide, Cer and neutral glycosphingolipids show isothermal liquid-expanded----liquid-condensed transitions. The collapse pressure of ganglioside monolayers decreases with temperature, whereas neutral glycosphingolipids may show some maximum values at particular temperatures. The reduction of the molecular area of liquid-expanded glycosphingolipids under compression occurs with a favorable positive entropy change and an unfavorable negative enthalpy. By contrast, the compression of interfaces with a two-dimensional phase transition occurs with an unfavorable entropy but a favorable enthalpy change. From the temperature dependence of the surface pressure at which the two-dimensional phase transition takes place, a minimal temperature above which the isotherm becomes totally liquid-expanded can be obtained. For the different glycosphingolipids this temperature decreases in the order Cer greater than GalCer greater than sulphatide greater than Gg3Cer greater than Gg4Cer greater than GM3 greater than GM1 greater than GD1a greater than GT1b. This sequence is similar to that found for the calorimetrically determined transition temperatures (cf. Maggio, B., Ariga, T., Sturtevant, J.M. and Yu, R.K. (1985) Biochemistry 24, 1084-1092).